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(PISCES: CHARACIDAE) 


Wu i i am L. Fink 1 


Absir w t. A new species of I he characid fish genus Moenkhausia is described from 
the Arinos River of the Mato Grosso region of Brazil. A brief discussion of some ot 
ihe characters used in analyses of characid relationships is included. 


INTRODUCTION 

The fish described here as new presents some interesting problems 
regarding current classification criteria for characids. These prob¬ 
lems arise primarily because the system now in use, which dates 
from the work of Eigenmann (1917), is obsolescent and no longer 
able to incorporate the diversity of the fishes it was intended to 
classify. Most of the characters which are used to “define" genera 
and higher categories have been found to be inadequate to express 
hypotheses about relationships within the family. The bases of the 
subfamilies Cheirodontinae and Tetragonopterinae have been re¬ 
cently reviewed by several authors (see Fink and Weitzman, 1974) 
and this critical reappraisal is being carried on in other areas within 
the Characidae. 

The characters which cause problems in hypothesizing the rela¬ 
tions of the fish herein described are lateral line length and color 
pattern. Ihe former character is of major importance in the 
“Eigenmann" system while the latter has been virtually ignored by 
characid systematists. Both of these characters are discussed below 
after the description. 
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The methods of taking morphometric and meristic data used in 
this analysis are described in Fink and Weit/man (1974). Propor¬ 
tions are given as percent of standard length (SL). Paratypes have 
been deposited in the following institutions: Academy of Natural 
Sciences of Philadelphia (ANSP), British Museum of Natural 
History (BMNH), California Academy of Sciences, San Francisco 
(CAS), National Museum of Natural History, Washington, D.C. 
(USNM), Museum of Comparative Zoology, Cambridge, Mass. 
(MCZ), Museu de Zoologia, Universidade de Sao Paulo (MZUSP), 
and the Zoologisch Museum, Universiteit van Amsterdam (ZM A). 

Moenkhausia phaeonota , new species 
Figures 1, 2 

Holotype: MZUSP 13793: Brazil, Mato Grosso, from the shores 

of an island “below Rio dos PeixesT Rio Arinos, 
Jurena-Tapajos drainage; collected by Harald Schultz, 
16 June 1962; 32.6 mm SL. 

Paratypes: ANSP 135924. same data as holotype, one specimen 
26.7 mm SL. 

BMNH 1978.9.12.1, same data as holotype, one speci¬ 
men 28.8 mm SL. 

CAS 41707, same data as holotype, one specimen 29.1 
mm S.l . 

FMNH 83856, same data as holotype, one specimen 
25.6 mm SL. 

MCZ 54087, same data as holotype, three specimens 

27.5 29.9 mm SL. 

MZUSP 13794, same data as holotype, one specimen 

19.5 mm SL. 

MZUSP 13795, same data as holotype, one specimen 

20.6 mm SL. 

USNM 218798, same data as holotype, twenty speci¬ 
mens 16.1 36.4 mm SI . 

ZMA 115.273, same data as holotype, one specimen 
24.1 mm SL. 


Description 

See Tables 1 and 2 for variable meristic and morphometric data. 
Body elongate, compressed laterally. Predorsal body profile slightly 
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convex with a slight concavity at nape. Dorsal body profile abruptly 
angles ventrally along dorsal-fin base, then becomes straight or 
slightly convex to adipose fin where profile dips ventrally a small 
amount, then contir.ues as a nearly straight line to dorsal procurrent 
caudal-fin rays. Ventral profile gently rounded to anus; steepest 
inclination ventral to jaws. Ventral profile protrudes ventrally its 
greatest distance just interior to pelvic-fin insertions. Body profile 
along anal fin-base nearly straight, or slightly convex; at anal-fin 
termination, profile nearly straight or slightly concave to procurrent 
caudal-fin rays. 

Maxillary with 3-7 teeth; in specimens below 21 25 mm SL, teeth 
mostly conical; specimens in that size range usually with dorsalmost 
tooth tricuspid (rarely with 4 cusps); specimens above that range 
usually with tricuspid maxillary teeth. 

Premaxillary outer row teeth, 2 5, larger fish usually with larger 
tooth number; in smaller specimens teeth usually conical; in speci¬ 
mens above about 24 mm SL, teeth usually tricuspid. 

Premaxillary inner row teeth, 5 6, each tooth usually smaller 
than tooth medial to it. Ontogenetic changes include replacement of 
earlier teeth by teeth with a greater number of cusps until adult 
condition reached. Smaller specimens (about 16 19 mm SL.) usually 
have medial three teeth with 3 cusps, with lateral teeth having 1 or 2 
cusps, giving a tooth cusp formula of 33311 or 33321. In the size 
range 22 25 mm SL there is a variable pattern: medial tooth 3 4 
cusped, second tooth 3 5 cusped, third tooth 3 5 cusped, fourth 
tooth with 3 cusps, teeth lateral to those with 1 2 cusps. In adults, 
inner row premaxillary tooth formula usually 45533 or 45433. 

Dentary teeth show ontogenetic trends similar to those exhibited 
by inner row premaxillary teeth, replacement teeth usually with 
more cusps. Small specimens usually have a formula 3331 +(6 10 
very small conical teeth); adults usually have tooth formulae 
ranging from 4333 +(6-10) to 5353 +(6 10); second tooth from 
symphysis is offset anteriorly in adults and rarely has more than 3 
cusps. 

Fontanels moderate, that pari anterior to the epiphyseal bar 
slightly more than two-thirds as long as that part posterior to bar. 
Gill rakers moderate. Infraorbital bones well ossified, infraorbital 3 
wide, with a narrow naked area behind and below. 
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Figure 2. Dentition of Moenkhausia phaeonuta, paratype, USNM 218798, 
28.2 mm SI.. 
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Scales moderately large, thin, cycloid with concentric circuli and 
about 2 7 radii on the exposed posterior field. Lateral line with a 
slight ventral curve along body, complete, with scales perforated to 
end of caudal base. Scales above lateral line 5; scales below' lateral 
line 4. Scale sheath of about 4 7 scales along anterior anal-fin base. 
Scales extend over about 1 5 to 1 4 of caudal-fin rays. Small 
accessory scales present ventral to pelvic-fin insertion. 

Dorsal-fin origin anterior to anal-fin origin, posterior to pelvic fin 
insertion, nearer eye than caudal-fin base. Third or fourth ray of 
dorsal fin longest with posterior rays shorter, forming a straight or 
slightly convex posterior margin to fin. First unbranched ray of anal 
fin usually not visible externally; last unbranched anal-fin ray and 
first through fourth or fifth branched rays longer than posterior 
rays, forming a slightly concave fin margin. Pectoral fin low on 
body, pointed or slightly rounded, reaching to or beyond pelvic-fin 
insertion. Pelvic fin w ith distal tip reaching from just anterior to just 
posterior to anal-fin origin; i 7 rays. Caudal fin with 10 9 principal 
caudal-fin rays; fin forked, not split to base. Dorsal and ventral 
caudal-fin lobes equal in size. Dorsal and ventral procurrent caudal- 
fin rays are equal in size and extend cephalad same distance. All fin 
rays without hooks. 

Color in alcohol. Ground color light brown. Nape, top of 
head, and jaws covered w'ith numerous small brown melanophores. 
Back with a reticulate pattern of dark browm melanophores. A 
broad stripe almost devoid of melanophores extends from just 
above and behind eye along side of body, terminating ventral to 
dorsal procurrent caudal-fin rays. Below pale stripe is a broad dark 
stripe consisting of numerous melanophores extending from cheek 
and opercle behind eye, across body side and onto caudal peduncle 
and posteriorly onto about six of middle caudal-fin rays. Immedi¬ 
ately posterior to opercle on second through fourth lateral scales, 
melanophores are extremely dense, forming a large humeral spot 
about two-thirds diameter of eye. Posteriorly, above anal fin and on 
caudal peduncle, melanophores very dense and tend to concentrate 
along junctions of myomeres. Immediately dorsal to anal fin, 
melanophores abruptly become less dense, leaving a pale stripe at 
anal-fin base which is continuous with pale color of belly. Dorsal fin 
with melanophores concentrated on interradial membrane between 
first and fifth branched rays. Pectoral and pelvic fins with a few 
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fable 1. Measurements of Moenkhausia phaeonota 


Character 

N 

Range 

X 

s 

Holotype 

Standard Length (SL) 

31 

16.1 36.4 

25.8 

5.670 

32.6 

SL 

Greatest Depth 

29 

25.6-35.5 

30.2 

2.302 

29.1 

Eye-Dorsal Fin Origin 

31 

34.7-38.2 

36.7 

0.890 

36.2 

Dorsal-Fin Origin 

31 

50.5 56.2 

53.3 

1.307 

52.5 

Base of Caudal Peduncle 

Snout-Dorsal Fin Origin 

31 

50.3 53.4 

51.6 

0.737 

50.6 

Snout-Pectoral Fin Origin 

31 

24.7-29.8 

26.4 

1.017 

25.5 

Snout-Pelvic Fin Origin 

31 

42.4 47.2 

45.3 

1.164 

44.8 

Snout-Anal Fin Origin 

31 

55.7 60.7 

58.8 

1.157 

59.2 

Dorsal Fin Length 

25 

26.0-31.7 

28.1 

1.461 

30.7 

Pectoral Fin Length 

30 

18.5 24.6 

21.9 

1.448 

19.3 

Pelvic Fin Length 

31 

10.8 16.4 

14.6 

1.217 

14.1 

Head Length 

31 

19.4 28.6 

25.2 

2.141 

24.5 

Eye Diameter 

31 

9.6-13.8 

11.3 

1.038 

10.1 

Snout Length 

31 

6.2- 7.8 

6.9 

0.384 

6.4 

Bony Interorbital 

31 

7.5 9.0 

8.3 

0.354 

8.0 

Caudal Peduncle Depth 

31 

8.3-10.7 

9.5 

0.659 

9.8 

Caudal Peduncle Length 

31 

10.4 14.3 

12.6 

1.011 

11.3 
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scattered melanophores on interradial membranes. Caudal fin with 
melanophores along edges of all rays, in addition to the extremely 
dark middle caudal rays mentioned above. Anal fin with melano¬ 
phores loosely scattered on interradial membranes, more concen¬ 
trated between anterior rays and especially along outer margin of 
fin. Adipose fin with many small melanophores. 

Etymology. — From phaios, meaning dusky brown and the suffix 

nota, meaning having the attribute or quality of. The name refers 
to the color pattern of the fish. 

DISCUSSION 

This species, according to Eigenmann (1917), belongs in the genus 
Moenkhausia, which is diagnosed by the following combination of 
characters: complete lateral line, partially scaled caudal fin, five 
inner row premaxillary teeth and a naked area between the third 
infraorbital and the lower limb of the preopercle. However, in color 
pattern, preserved specimens are extremely similar to several species 
of Hyphessobrycon. A large number of Moenkhausia species were 
examined durng this study in an attempt to find a potential sister 
group for M. phaeonota (see Comparative Material Examined) but 
no currently recognized species was considered to have any derived 
characters in common with it. In Eigenmann's (1917) key to the 
species of Moenkhausia , those that are included in the couplet 
“depth usually more than 2.75 in length” are most similar to M. 
phaeonota in general body shape but they have marked color 
differences and in most cases meristic count differences. Specimens 
identified as M. diehroura (Kner) by Eigenmann (USNM 86792) 
approach M. phaeonota in both anal-fin ray number and lateral 
scale number, but are very different in color pattern, in being 
heavier bodied, and in having a larger third infraorbital. Of the 
more recently described species, M . takesi Gery is phenetically more 
similar to M. phaeonota than other members of the genus. Both are 
fairly similar in body and head shape, although M. takesi is 
“stouter.” Moenkhausia phaeonota has more predorsal scales (11-13 
versus 9), more lateral scales (36 38, usually 36, versus 33), more 
anal-fin rays (iii, 22-25, usually 22 or 23, versus iv, 18 19) [The 
holotype of M. takesi has four unbranched anal-fin rays rather than 
three as reported by Gery (1964)], and fewer gill rakers (17-21, 
usually 18, versus 20 21). The color pattern of M. takesi in life and 
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Table 2. Meristic counts of Moenkhausia phaeonotu 


Character 

N 


Range 



X 

s 

Holotype 

Branched Dorsal 


8 

9 







Fin Rays 

31 

2 

29 




8.9 

0.250 

9 

Branched Anal 


22 

23 

24 

25 





Fin Rays 

31 

7 

18 

3 

3 


23.1 

0.854 

23 

Branched Pectoral 


9 

10 

11 

12 





Fin Rays 

31 

1 

9 

20 

1 


10.7 

0.599 

11 

Branched Pelvic 


7 








Fin Rays 

31 

31 





7.0 

0.000 

7 

Lateral 


33 

34 

35 

36 

37 




Scales 

11 


1 

2 

1 

4 

35.5 

1.635 

37 

Perforated 


34 

35 

36 

37 

38 




Lateral Scales 

9 

2 

1 

2 

3 

1 

36.0 

1.414 

37 

Scales Around 


12 

13 

14 






Caudal Peduncle 

8 

1 

1 

6 



13.6 

0.744 

14 

Predorsal 


10 

11 

12 

13 





Scales 

26 

2 

18 

4 

2 


11.2 

0.710 

13 

Gill 


17 

18 

19 

20 

21 




Rakers 

13 

2 

9 

1 

0 

1 

18.2 

0.987 

17 

Precaudal 


13 

14 







Vertebrae 

31 

11 

20 




13.6 

0.486 

14 

Caudal 


23 

24 

25 






Vertebrae 

31 

Is 

12 

1 



23.5 

0.568 

23 

Total 


37 

38 







Vertebrae 

31 

28 

3 




37.1 

0.301 

37 
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in preserved specimens consists primarily of dense black melano- 
phores dorsal to a light lateral stripe and includes a dark area on the 
caudal peduncle and the area dorsal to the anal fin. The black band 
in M. phaeonota extends from the middle caudal-fin rays onto the 
base of the tail and continues to the posterior border of the opercle. 

In summary, M. phaeonota seems to share no unique characters 
with any known species of Moenkhausia and is rather different 
phenetically from the only Moenkhausia species which looks even 
slightly similar (M. takesi). Inasmuch as there is questionable 
phylogenetic reality to Moenkhausia, it is useful to look beyond the 
bounds of that genus to another group with which M. phaeonota 
seems to share a number of similarities. This leads us to a group of 
species within Hyphessobrycon , the members of which share a 
specialized color pattern. This group includes H. metae Eigenmann 
and Henn, //. loretoensis Ladiges, //. peruvianus Ladiges, and 
perhaps H. aguiha Fowler and //. herbertaxelrodi Gery. All of these 
species have a color pattern in preserved specimens which includes a 
band of dark brown or black chromatophores which generally 
extends along the lateral body from the eye to the caudal fin base. 
The area of greatest concentration of chromatophores is usually 
dorsal to the anal-fin base, and there is often a secondary concentra¬ 
tion in the “humeral” area behind the opercular aperture. In life, the 
lateral band is dark brown to black, and dorsal to it is a bright 
lateral stripe, usually gold, goldish-red or creamy white. In addition, 
in live specimens there is generally some red coloration on the 
caudal and dorsal fins, and in some species, dorsally on the eye. 
Preserved specimens of Moenkhausia phaeonota have a color 
pattern nearly indistinguishable from H. metae of Colombia, and 
differ from that species primarily in meristic counts including: 
number of lateral scales (33-37, compared with about 33 in metae), 
number of branched anal-fin rays (22-25, compared with 17-19 in 
metae), and number of vertebrae (37-38, compared with 33 in 
metae). 

In view of this striking resemblance to these members of Hyphes¬ 
sobrycon, I would propose a relationship of M. phaeonota with 
those species. That group is currently being revised by myself and S. 
H. Weitzman and M. phaeonota will be considered in that study, 
after material available to us has been further examined and 
analyzed. In the interim, the species described herein will be referred 
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to the genus Moenkhausia . where it belongs according to the 
diagnostic characters of that series. A revision of this group of 
characids must include a redefinition of certain generic limits and a 
full review of these fishes, something which 1 am not yet prepared to 
present. 


COMPARATIVE MATERIAL EXAMINED 

Hyphessobrycon agulha Fowler, holotype, ANSP 39232, Brazil, 
Rio Madiera, about 200 miles E of Long W62°20'. Coll. E. A. 
Smith, 1912. 

Hyphessobrycon herbertaxelrodi Gery, holotype, USNM 196089, 
Brazil, Mato Grosso, Rio Paraguay Basin, Coxim on the Rio 
Tacquary. Coll. K. H. Stegemann, 1960. 

Hyphessobrycon loretoensis Ladiges, MCZ 52154, Colombia, Rio 
Loreto Yacu, in small creeks about 1 km from river mouth (Rio 
Loreto Yacu is a trib. of Rio Maranon), approx. 03°30'S, 
070° 10'W. Coll. Alfonso Doaz, Dec. 1976. 

Hyphessobrycon metae Eigenmann and Henn, holotype, CAS (IU) 
13421, Colombia, Barizora, Rio Meta, Coll. M. Gonzales. 

Hyphessobrycon metae Eigenmann and Henn, paratypes, CAS (1U) 
13422, same data as holotype. 

Moenkhausia browni Eigenmann, holotype, FMNH 52733, British 
Guiana: Arnataima. Coll. C. H. Eigenmann, 1908. 

Moenkhausia collettii Steindachner. USNM 66228, British Gui¬ 
ana: Erukin Creek, lower Potaro River. Coll. C. H. Eigen¬ 
mann, 1908. Identified by Eigenmann. 

Moenkhausia copei (Steindachner), USNM 66230, British Gui¬ 
ana: Rockstone, Essequibo River. Coll. C. H. Eigenmann, 
1908. Identified by Eigenmann. 

Moenkhausia cotinho Eigenmann, USNM 66244, British Guiana: 
Tukeit, lower Potaro River. Coll. C. H. Eigenmann, 1908. 

Moenkhausia dichroura (Kner), USNM 86792, Bolivia: Rurrena- 
baque. Coll. N. E. Pearson, Oct. 1921. 

Moenkhausia eigenmanni Gery, holotype, USNM 198640. Colom¬ 
bia: Rio Marracacias into upper Rio Meta, at Restrepo. Coll. 
Ross Socolof, June, 1963. 

Moenkhausia lepidura gracilima Eigenmann, holotype, USNM 
120279, Brazil: Serpa. Coll. Thayer Expd. 1866. 
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Moenkhausia takesi Gery, holotype, US\M 198136, Brazil: Rio 
Guana basin, near Belem do Para. Coll. Takese, 1963. 
Moenkhausia rohcrtsi Gery, holotype, USNM 200427. Peru: upper 
Amazon, near Iquitos. Coll. Roberts, 1963. 

ACKNOWLEDGEMENTS 

I wish to thank Sara Fink and Stanley H. Weitzman for editorial 
comments on the manuscript. James E. Bohlke and W. E. Esch- 
meyer generously loaned specimens of Hyphessohrycon nietae. 

Literature Cited 

Eigfnmwv C. IT 1917, The American Characidae, E Mem. Mus. Comp. Zool., 
Harvard 43(1): 102 pp. 

Fink, W. 1. \\n S. H. Wm i/m w. 1974. The so-called cheirodontin characids of 
Cenlral America, with descriptions of two new species (Pisces: Characidae). 
Smithsonian Contrih. Zool. 172: 46 pp. 

Gery, J. 1964. Fvvo new tetras from the lower Amazon basin. 1 Top. Fish Hobb. 
12(7): 13 15 and 59 69. 


